Aim: The aim of the study was to assess the self-reported oral health behaviour of Scandinavian and Polish medical students studying in Poland. Methods: Three hundred and fifty subjects took part in the questionnaire survey. They were the 4th to 6th year Scandinavian and Polish medical students attending the same medical school. Test-retest reliability demonstrated an accepted level of kappa > 0.50. The questionnaire comprised issues dealing with demographics, dental health behaviour, fluoride tablet recommendation, self-rated oral health, and smoking habit. Statistical analyses were performed using the Fisher-Freeman-Halton test, Fisher's exact test and the multiple logistic regression. A p value < 0.05 was considered significant.
INTRODUCTION
Oral health is strongly determined by socio-cultural norms and the dental health system which may differ among countries. Behavioural risk factors that act directly or almost directly are oral hygiene practices, one's individual experience, dietary habits (sugar consumption), tobacco use, and excessive consumption of alcohol (1, 2) . The most common pathology in the oral cavity is dental caries. It is a deterioration of hard tissues of teeth that affects almost everybody during the lifespan. It may cause discomfort and problems in both private and public life. They include difficulties with eating, chewing, speaking and smiling (missed, damaged, discoloured teeth), toothaches or school and work absence. Further general consequences of poor oral health including periodontal diseases are diabetes mellitus, cardiovascular diseases or pregnancy complications (3) .
In industrialized countries there has been considerable improvement in the dental health in adults in the past three decades. This applies to Scandinavian countries where a decrease in dental caries is well documented (4) . In Norwegian adults, there was an 83% reduction in caries prevalence from . The proportion of individuals with no detected dental caries gradually increased from 5% in 1973 to 54% in 2003 (5) . On the other hand there is hardly any available information in literature about the prevalence of dental caries in Poland where it is still an ongoing problem among both young and adults. For instance in 2010, a nationwide oral health monitoring revealed that 82.7% of 12 year old children and 99.9% of 35-44 year old adults had dental caries (6) . These data are appalling.
In Poland, the Ministry of Science and Higher Education defined the minimum dental education requirements for medical students. A dental course for medical students is mandatory and should last at least 15 hours in the 4th year of the 6-year course. However, it seems to be limited to the proper exposure of problems concerning oral health. Generally dental issues are left to be dealt with solely by oral health experts (7) . Loster and Likeman (8) believe that a basic knowledge of dentistry in medical students enables better communication between medical professionals and dentists. It is obvious that medical practitioners will encounter patients manifesting oral and dental problems in the future. Oral health is an essential component of human health and integrated part of health related quality of life (9, 10) . Also, regardless of university education, students have their own experience of visiting the dentists and present certain attitudes towards oral health stemming from their families, culture, experience, lifestyle, beliefs, and/or finances (11) . Therefore, medical students even if they come from different countries will take part in shaping healthrelated behaviour, promoting health and preventing diseases in their respective environments (12, 13) .
The aim of the study was to assess self-reported oral health behaviour of Scandinavian and Polish medical students studying in Poland.
MATERIALS AND METHODS

Study Population
The subjects of the survey were recruited by means of the convenience sample. They were the 4th, 5th and 6th year Scandinavian and Polish medical students attending the Medical University of Bialystok, Poland. A total number of 490 individuals responded to the questionnaire; 102 (20.9%) did not complete questionnaire fully and were rejected. The estimated sample of subjects was 350, 122 Scandinavian (65 males and 57 females) and 228 Polish (82 males and 146 females). The response rate and distribution of students by academic year are shown in Table  1 . Scandinavian students declared to be of various nationalities: Norwegian (76), Swedish (39) and 7 others. Polish students' average age was 23.44-23.32 in females and 23.64 in males. Scandinavian students' average age was 25.05-25.07 in females and 25.03 in males.
Data Collection
The research was approved by the Ethics Committee of the Medical University of Bialystok. The self-prepared 22 items questionnaire was written in Polish and this version was completed by the Polish students. The questionnaire was also translated into English. The translation was performed by a professional translator specializing in medicine. This English version was translated back into Polish by a bilingual dental professional who then translated it again into English. The two English translations were compared and verified for linguistic equivalence by the review committee and the final version was delivered to the Scandinavian students. However, in order to check reliability of the questionnaire, a convenience sample of 30 medical students had been asked to fill in the questionnaire twice over a period of 2 weeks prior to the main study. The kappa coefficient was used to measure test-retest reliability. The majority of items demonstrated a good level of reliability for medical students with kappa scores greater than 0.50. The only items that demonstrated lower reproducibility were: "Do you eat snacks between meals?" (kappa = 0.442); "How often do you eat sweet snacks?" (kappa = 0.420); and "Do you pay attention to tooth paste you buy?" (kappa = 0.474).
Participation in the survey was anonymous and voluntary. The students were informed of the purpose of the study and filled in the questionnaire after the dental course was finished. We communicated with Scandinavian students in English. During the completion of the questionnaire the investigator was always available. The questions were close-ended, students were asked to choose only one response. The questionnaire comprised issues dealing with demographics (gender, age, nationality), dental health behaviour (frequency and reasons of dental visits, tooth brushing, use of additional devices like dental floss, mouth wash, sugar free gum, dental sticks, tongue scrapes and interdental brushes, as well as consumption of sugar), fluoride recommendation, self-rated oral health, and smoking habit. A separate question was prepared for Scandinavian students regarding their change in dental habits while studying in Poland -67.7% of males and 70.2% of females did not change their dental habits while studying in Poland and this difference was not statistically significant.
Statistical Analyses
For variables with more than two categories the FisherFreeman-Halton test was used. To evaluate relations between nominal variables the Fisher's exact test was used. The multiple logistic regression analysis was performed to study the association between oral health behaviour variables and selected factors (nationality and gender). Oral health behaviour variables were: visiting a dentist at least once a year and more than a year ago; brushing teeth at least once a day and for at least 3 minutes, use of electrical toothbrush; eating snacks occasionally, eating sweets less often than daily; very good opinion of own teeth; taking fluoride tablets as a child, paying attention to toothpaste, use of dental floss, mouth-wash, sugar free gum, dental sticks, tongue scrapes, and interdental brushes; and cigarettes smoking. Odds ratios (OR) and their confidence intervals (95% CI) were estimated. Statistical analysis was performed using the statistical package IBM® SPSS® Statistics 20.0. Statistical results with a p value lower than 0.05 were considered significant. Table 2 presents the distribution of responses to the questionnaire among Scandinavian and Polish students according to nationality and gender. There were many significant differences in oral hygiene between Scandinavian and Polish medical students and between males and females. Gender and nationality statistical differences were observed regarding the frequency of visiting a dentist: significantly more Polish females visited a dentist less than a year ago (p = 0.011). Nationality and gender statistical differences were observed in the reasons for visiting a dentistcheck up, filling (p = 0.002; p = 0.040). Rate of tooth brushing at least twice daily was significantly higher among Polish females compared to Polish males and Scandinavian females (p < 0.001; p < 0.001). Also Polish females brushed their teeth significantly longer than Polish males and their Scandinavian peers (p < 0.001). Polish males ate sweet snacks significantly more often than Polish females and Scandinavian males (p = 0.018; p = 0.004). It was also found that fluoride tablets were recommended as a part of childhood dental regime and administrated in Scandinavian countries contrary to Poland where only a small part of participants had used them. Statistically significant differences were observed between the two nationalities (p < 0.001). Significant differences in the Polish group were observed in smoking habits where Polish males smoked the most (39.0%).
RESULTS
Scandinavian and Polish medical students used various additional dental devices (Table 3) . Polish female students statistically significantly paid attention to toothpaste, and more often used dental floss, mouth-wash, tongue scrapes and interdental brushes than Polish males. Another significant difference was observed between Polish and Scandinavian males regarding the use of sugar free gum and tongue scrapes.
In the logistic regression analysis (Table 4 ) two analyzed factors were independently associated with visiting a dentist at least once a year: female gender (OR = 2.310; 95% CI 1.381-3.865) and Polish nationality (OR = 3.833; 95% CI 2.293-6.408). Associations only with the female gender were significant for the following dependent variables: visiting a dentist more than a year ago (OR = 1.913; 95% CI 1.192-3.070), brushing teeth at least once a day (OR = 3.759; 95% CI 1.567-9.017), paying attention to toothpaste (OR = 2.386; 95% CI 1.274-4.471), use of dental floss (OR = 2.249; 95% CI 1.445-3.503), and use of interdental brushes (OR = 5.341; 95% CI 1.199-23.782). For other variables we indicated associations only with the Polish nationality. Polish nationality was associated with an increasing rate of brushing teeth for at least 3 minutes (OR = 2.435; 95% CI 1.526-3.885), using sugar free gum (OR = 1.723; 95% CI 1.098-2.704) and smoking cigarettes (OR = 2.340; 95% CI 1.336-4.098), as well as with a decreasing rate of eating sweets less often than daily (OR = 0.446, 95% CI 0.283-0.703) and taking fluoride tablets as a child (OR = 0.064; 95% CI 0.036-0.113). Table 5 presents the distribution between four selected statements describing positive and negative oral health behaviour: dental visits at least once a year, twice daily tooth brushing, use of dental floss and eating sweets at least once a day in the 4th, 5th and 6th year of study. Significant differences were not observed in either year of the study in either nationality.
DISCUSSION
We presented a cross-cultural and gender comparison of selfrated oral health in medical students. Moreover, this is the first study in Poland in which the self-rated oral health behaviour among foreign and Polish students of medicine studying together at one Polish university was compared. No Polish data comparable to this study can be found in literature. Although many studies have been carried out regarding oral health behaviour, most of them only among dental professionals (11, 14, 15) . Our results showed several significant differences in oral health behaviour between Scandinavian and Polish medical students and males and females. We observed a satisfactory picture of oral health behaviour of Scandinavian and Polish students and both males and females. According to Kumar et al. (16) students of health professions are more concerned with the oral hygiene than other students and people in general, and according to Paulander et al. (17) education influences oral hygiene in adults.
On the other hand the results showed some significant differences among the Polish students. Polish females had adopted very good oral hygiene in comparison to males, which is very promising in the context of the high frequency of dental caries in Poland (6, 18) . It is difficult to explain whether they maintained better oral health behaviour only because of gender disparities or due to the professional knowledge they acquired as future health providers. Generally, it has been proven that women present better oral health behaviour than men (19) (20) (21) .
Therefore, in our study oral health behaviour was determined by gender and by nationality. Dental behaviour performance of Polish female students differed statistically in their favour in almost every aspect compared to their Scandinavian counterparts. In comparison with students from other countries, Italian students (21) also demonstrated a similar high frequency of at least twice daily tooth brushing (92.1%) alike Scandinavian students (males 86.2%, females 94.9%), but their use of dental floss was at a lower rate (33.2%) compared to Polish students. On the other hand Turkish students visited dentists almost as often as our students (57%), but had definitely worse oral health behaviour -only 53.7% brushed their teeth twice a day, 18.8% used mouthwash and 3% cleaned interdental spaces using dental floss (20) . The majority of Kuwait male health science students brushed their teeth once a day only, which shows that a twice daily routine was not very common, but over 60% of them had visited a dentist during the last year (22) . On the other hand in some parts of the world the frequency of twice daily brushing is quite low even among dental professionals, for instance in Nigeria 47.5% (8) and Iran 57% (19) .
A lack of concern for smoking in Polish medical students is quite disturbing. They smoke significantly more (over twice as much) than Scandinavian students (OR = 2.340; 95% CI 1.336-4.098). Among Polish future health providers 39.0% of males and almost one quarter of females smoked. Unfortunately, according to the WHO data they smoke at the same rate as the general Polish population (23), which is particularly surprising as medical university curriculum covers smoking hazards and tobacco depending diseases. Moreover, smoking can present significant risk factors for dental caries (24) . The overall prevalence of smoking rate among medical students in other countries was lower and ranged from 3.3% in Canada to 19.3% in Turkey (25, 26) . The implementation of a tobacco curriculum and smok- ing cessation counselling for medical students would probably reduce the number of smokers and would be effective in preventing smoking initiation. This has been already established at the university in the Czech Republic (27) . Nonetheless, further measures are necessary to discourage smoking among Polish medical students. The results concerning fluoride tablets recommendation revealed that Nordic and Polish policies are different. Nordic students declared having used fluoride tablets almost as often as Polish students declared not having used them. Obviously the use of fluorides contributes substantially to the reduction of dental caries and can be administered in the form of toothpaste, mouthwash, gels or by professionals in the form of varnishes. But there may be a higher risk of dental fluorosis if fluorides are administered in the form of tablets. In literature we can find as many publications for as against such tablets (5, 28, 29) . In Poland, fluoride tablets are not recommended as a regular part of childhood dental regime. In contrast, according to Haugejorden
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and Birkeland (30) , in Nordic countries lower caries experience has been attributed to increased sales of fluoride supplements.
Assuming that health awareness level and access to dental information is the same for the entire study group through the ubiquity of the Internet, there must be another explanation why the two nationalities are diverse in dental health behaviour. Scandinavian students who study in Poland have changed their environment but their oral hygiene behaviour has remained unchanged. The fact that they presented very consistent dental health behaviour is meaningful. The situation is different in the case of their Polish counterparts, whose questionnaire results are quite diverse in many aspects. Such outcomes are not merely a coincidence because in another study conducted by Stenberg et al. (31) , Swedish respondents up to 25 years of age also gave very consistent responses regarding dental health, and that was over 10 years ago. The author explained that in Sweden dental public health service pays great attention to establishing good dental behaviour among patients. They are educated and taught to attend dental examination once or twice a year. Additionally, the public dental system covers all procedures free of charge for patients up to the age of 18. So, throughout their life, from the very beginning, young people are given proper oral hygiene motivation and instructions. They are provided with regular care regarding dental caries prevention from dental practitioners, which allows them to adopt good oral hygiene habits (31-34). As one significant factor, we may take under consideration the dental health system. In Poland, in the private sector all procedures are paid and access is easy, while in the dental public service which is available for all insured people, some procedures are free of charge and limited, furthermore, there are waiting lists. Moreover, responsibility for the dental health of a child is placed mostly on the parents who are to organize treatment for the children and there are differences in school-based oral health promotion programmes among Scandinavian countries and Poland. We assume that the Polish public dental system had not influenced the dental behaviour of the Polish students enough considering their diverse answers. This was in opposition to the almost homogenous outcomes of the Scandinavian students. According to Astrom (32), maintaining good oral health related behaviour between ages 15 and 23 is a major assumption of health promotion that can be carried through life. The public dental service in Nordic countries (Finland, Denmark, Norway and Sweden) is considered unique in Europe. According to Widstrom et al. (35, 36) , it guaranties equal access to oral health service for all members of the population on equal terms. All children are automatically summoned to dental examinations and necessary treatment.
As future medical leaders, the oral attitudes of medical students not only affect their own oral health behaviour but may also influence the health behaviour of their patients. One limitation of our study was the participation rate of Polish students. We cannot be sure about whether they are representative of other medical students in Poland, thus further surveys are needed. We assume that the very high participation rate of the Scandinavians was due to the fact that they represent a rather small group of students (approximately 50 in each year, so they know one another well), compared to 180 Polish students in each year. Another limitation was the use of a self-assessment questionnaire instead of ready questionnaire, which would be much easier to compare with other results. In self reported surveys there is a possibility of biased answers towards the expected behaviour (35) . Moreover, we did not change the questions that demonstrated lower reproducibility because the possible answers might differ in different time intervals. Further studies estimating if 15 hours of obligatory dental lectures have any influence on medical students' oral health behaviour should be conducted in the 4th year.
CONCLUSIONS
Scandinavian and Polish medical students presented satisfactory oral health behaviour though marked differences were observed. Nordic students' dental health behaviour was very consistent even after the change in their social environment. Polish males and females were the most diverse groups regarding oral behaviour. Polish females took greater care of their teeth than Polish males and the majority of their Scandinavian peers. Nonetheless, a better prognosis for maintaining good oral health has been established in the Scandinavian group of students compared to their Polish counterparts.
